Background: Historically, recruitment and retention of young women in intervention-based clinical trials have been challenging. In August 2012, enrollment for a clinical trial testing of an investigational human papillomavirus therapeutic vaccine called PepCan was opened at our institution. This study was an open-label, single-arm, single-institution, doseescalation Phase I clinical trial. Women with recent Papanicolaou smear results showing high-grade squamous intraepithelial lesions or results that could not rule out high-grade squamous intraepithelial lesion were eligible to enroll. Patients with biopsy-confirmed high-grade squamous intraepithelial lesion were also eligible. Colposcopy was performed at the screening visit, and participants became eligible for vaccination when the diagnosis of high-grade squamous intraepithelial lesion was confirmed with biopsy and other inclusion criteria were met. The aim of this study was to identify strategies and factors effective in recruitment and retention of study participants. Methods: Potential vaccine candidates were recruited through direct advertisement as well as referrals, including referrals through the Arkansas telecolposcopy network. The network is a federally funded program, administered by physicians and advanced practice nurses. The network telemedically links rural health sites and allows physician-guided colposcopy and biopsies to be conducted by advanced practice nurses. A variety of strategies were employed to assure good retention, including face-to-face contact with the study coordinator at the time of consent and most of study visits; frequent contact using text messaging, phone calls, and e-mails; and creation of a private Facebook page to improve communication among research staff and study participants. A questionnaire, inquiring about motivation for joining the study, occupation, education, household income, number of children, and number of sexual partners, was administered at the screening visit with the intent of identifying factor(s) associated with recruitment and retention. Results: A total of 37 participants were enrolled between September 2012 and March 2014. The largest proportion of participants (46%) was enrolled from the telecolposcopy network. Others were enrolled through outside institutions (43%), in-house referrals (8%), or direct advertisement (3%). Most participants were motivated to join the study to take care of their health issues. Only two participants joined the Facebook private page. Of the 24 participants who qualified for vaccination, only 1 terminated early due to an unanticipated move. Conclusion: The availability of a large number of potential participants from the telecolposcopy network increased recruitment to this clinical trial by 85% over other traditional means of recruitment. The telecolposcopy network is not only a means of providing a gynecological service to women who otherwise would forego care but also a novel and valuable resource in recruiting participants for a clinical trial.
Introduction
Cervical cancer is the fourth most common cancer among women globally with annual incidence of 528,000 cases and mortality of 266,000 cases. 1 Effective means of screening for early detection, such as Papanicolaou (Pap) smears and human papillomavirus (HPV)-deoxyribonucleotide testing, are available. Furthermore, prophylactic vaccines (Gardasil Ò -Merck & Co., Whitehouse Station, NJ, USA; and Cervarix Ò -GlaxoSmithKline, Middlesex, UK) which prevent cervical cancer by preventing HPV infection have been approved by the Food and Drug Administration in 2006 and 2009, respectively. However, due to a lack of thorough implementation, cervical cancer remains to be a serious health problem. Only 32% of the targeted group (girls aged 13-17 years) have been vaccinated in the United States. 2 Almost all cases of cervical cancer are caused by HPV. HPV also causes other cancers, including anal, oropharyngeal, penile, vaginal, and vulvar, and is estimated to be responsible for 5.2% of the cancer burden worldwide. 3, 4 Effective surgical treatments, such as loop electrical excision procedure (LEEP), are available to treat precancerous cervical lesions called high-grade squamous intraepithelial lesion (HSIL, also known as cervical intraepithelial lesion 2/3). However, they result in an unintended side effect of doubling the rate of preterm delivery in future pregnancies. 5, 6 Therefore, nonsurgical alternatives for treating HSIL are needed. Currently, many therapeutic HPV vaccines are in development. 7 Our group initiated enrollment in 2012 for a single-institution, single-arm, dose-escalation, National Cancer Institute-funded Phase I clinical trial of one such candidate vaccine called PepCan. A variety of strategies were employed to enhance recruitment and retention in this clinical trial. Here, we report a novel approach of enhancing recruitment of young women into a clinical trial through a telemedicine network.
Methods

Clinical trial
PepCan consists of four current good manufacturing practice-grade synthetic peptides covering the amino acid sequences of HPV type 16 E6 protein and Candin Ò (Allermed, San Diego, CA, USA), a colorless extract of Candida albicans, as a novel adjuvant 8 because of its ability to promote T-cell proliferation, 8, 9 interleukin-12 secretion by Langerhans cells, 8, 9 and skin wart (another condition caused by HPV) regression. 10 Women with recent Pap smear results with HSIL or where HSIL cannot be ruled out were eligible to enroll. A written informed consent was obtained from each participant. At the screening visit, colposcopy-guided biopsy was obtained, and if the diagnosis of HSIL was confirmed, participants were eligible to receive vaccination. Women with previous biopsy results confirming HSIL prior to study enrollment were also eligible to join as long as they were able to receive the first vaccination within 60 days of the biopsy date. The vaccination was administered intradermally in any extremity every 3 weeks. Three months after the fourth vaccination, LEEP was performed. Six participants were enrolled into each of the four dose levels (i.e. 50, 100, 250, and 500 mg per peptide per injection). The therapeutic dose of Candin (300 mL/ injection) was used for all participants. 10 All participants received four vaccinations except for one participant who exited the study early after two vaccinations. The main outcome measure was safety. Upon completion of the study, study participants received US$250 in compensation for their time. Those who traveled equal to or more than 50 miles one way were also eligible to receive a travel stipend (US$40 to US$100 per visit, depending on the distance traveled) at each visit.
Recruitment strategy
Direct advertising efforts to attract potential participants included placing advertisements (a local newspaper, a local college campus newspaper, and a local radio station), posting flyers, and making brochures available throughout the University of Arkansas for Medical Science (UAMS) campus (including in primary care clinics), as well as in local health units, physician's offices, and college health centers. Information about the study was disseminated at state fairs, various health fairs, and through a university-sponsored texting campaign to pre-registered potential study participants. To encourage referrals, letters along with flyers and brochures were mailed to local health departments and private gynecology clinics informing them about the clinical trial and encouraging practitioners to refer eligible patients. Potential study participants in the UAMS healthcare system were approached in person and/or by mail (letter describing the study and brochure). Information about the study was also available online (http://www.uams.edu/papresults) and on a Facebook page entitled UAMS HPV Vaccine Trial. Interviews with local radio stations and television news stations also disseminated information about the study in local communities. In addition, a partnership was developed with the Arkansas telecolposcopy network, allowing us to recruit women who were recently diagnosed with HSIL by biopsy. This network provides colposcopy services to women who have had abnormal Pap smear results from any of the 90 county health units in Arkansas. 11 Colposcopy is performed by trained nurse practitioners under the guidance of UAMS gynecologists who communicate through realtime telemedicine video connection.
Retention strategy
Attempts were made for the study coordinator to be present not only at the time of consent but also at as many study visits as possible in order to develop good rapport. In addition to the study coordinator keeping close contact with the subjects (via e-mails, texting, phone calls) especially around the time of study visits, all subjects who presented to the screening visit received an invitation to join a Facebook private page. Postings by the study staff included study milestones reached, information regarding women's health, media coverage of the study, and so on.
Identifying factor(s) associated with recruitment and retention
Questions about motivation of joining the study, occupation, education, household income, number of children, and number of sexual partners were asked in the Screening Visit Questionnaire. This also included questions about whether the participants had received HPV prophylactic vaccines and whether they used social media. An Exit Visit Questionnaire or Early Termination Questionnaire was also administered to assess satisfaction level and reasons for early termination if applicable.
Results
Recruitment
A total of 37 participants were enrolled between September 2012 and March 2014. The mean age was 31 years with a range of 22-49 years, with 20 (54%) African Americans. Although many inquiries were received through direct advertisement efforts, particularly through the local radio station advertisement, only one participant initially heard about the study through this route (saw a flyer and picked up a brochure). As it was routine to perform HPV testing on patients diagnosed with atypical squamous cells of unknown significance on Pap smears, some women who called may have tested positive for HPV but were not eligible to enroll in the study because they did not have HSIL. The remaining 36 participants included telecolposcopy network referrals (46%), outside referrals (43%), or in-house referrals (8%). Outside referrals were from a local county health unit (n = 10), nonlocal county health units (n = 4), a local college health clinic (n = 1), and a private clinic (n = 1). Therefore, the availability of the telecolposcopy network increased the number of referrals by 85%.
Subject characteristics
Two participants (one for non-compliance and the other one for developing an unrelated serious illness) were removed from the study prior to their screening visits. Results of the Screening Visit Questionnaire (Figure 1 ) showed the primary motivations for participating in the clinical trial to be ''taking care of personal health (57%),''''possible free treatment (26%),'' and ''contribution to medical science (17%).'' Secondary motivations were identified as ''contribution to medical science (51%),''''possible free treatment (46%),'' and ''possible reimbursement (3%).'' Overall, the participants appeared to be motivated by taking care of their health issues rather than by financial gains in the form of reimbursement and/or free treatment.
Most participants had not received any prophylactic HPV vaccines (86%) as expected as most participants were older than the targeted ages of 13-17 years when the vaccine became available. 2 In all, 80% of the participants were using social media on a regular basis. Occupations varied widely: manager (n = 3), customer service (n = 2), nursing aid (n = 2), retail sales (n = 2), personal/homecare aid (n = 2), cashier (n = 1), school teacher (n = 1), teaching assistant (n = 1), and waitress (n = 1).
Retention
HSILs were confirmed with biopsy in 24 participants, and they proceeded to the vaccination phase of the study. Only two participants (who both happened to proceed to the vaccination phase) joined the Facebook private page, and none entered any direct postings. However, five (22%) participants had reported to have viewed the site at least once. All but one participant, who exited the study due to a move to a distant state, completed the study. Therefore, an unexpected circumstance rather than any identifiable factors contributed to early termination. The average number of communications recorded in electronic case reporting forms were 23.5 6 6.9 (range: 14-37) for the 23 subjects who completed the study and 10 communications for 1 subject who exited early. Therefore, a traditional means of keeping in contact with study participants such as e-mails, phone calls, and texting appeared to be sufficient for good retention and good overall satisfaction as assessed by the Exit Visit Questionnaire. Of the 24 vaccine recipients, 8 (33%) qualified and received travel stipend for having had to travel more than 50 miles each way to study visits.
Discussion
For clinical trials investigating the utility of putative HPV therapeutic vaccines, patients with biopsyconfirmed HSILs are a group often selected to be vaccinated. Although HSIL is not an unusual condition, recruiting a large number of such participants is challenging, necessitating opening of multiple study sites. For example, the Phase II/III study of DNA-based HPV therapeutic vaccine, ZYC101a, opened 26 sites to vaccinate 251 participants (9.7 participants per site), and the Phase II study of vaccinia virus-based HPV therapeutic vaccine (RO5217790) opened 66 sites to vaccinate 206 participants (3.1 participants per site). 12 Had we relied on in-house referrals only, we would only have been able to enroll a few participants as well. Therefore, we engaged in a wide array of strategies to enhance enrollment.
Direct advertisement was woefully ineffective, resulting in only one participant being enrolled. The vast majority of those who showed interest in joining the study as a result of direct advertising did not meet enrollment criteria, likely due to having been told they had HPV without being diagnosed with HSIL. Having access to patients from a wide geographical region through the telecolposcopy network and outside referrals from many different locations resulted in our successful recruitment results.
With the intent of enhancing subject retention, we created a private Facebook page to enhance communication between study staff and participants. However, this strategy was not embraced by the participants as only two subjects joined the private group, and neither created any direct postings. However, one of them did contact the principal investigator through Facebook to ask a question. As the time period in which the participants were enrolled in the clinical trial was relatively short (6-7 months), communication in the form of emails, texting, and phone calls between the study coordinator and the participants appeared to have been sufficient for the excellent retention rate of this clinical trial.
Some studies have reported using Facebook as a successful recruitment tool; some of them were survey studies for which there were no geographical limitations. [13] [14] [15] Arcia reported using Facebook advertisement to recruit nulliparous women in the first 20 weeks of pregnancy for an online survey to ask about their Figure 1 . A summary of screening visit questionnaire results. Questions about the subjects' motivations to participate in the study (primary and secondary), administration of HPV prophylactic vaccines, routine use of social media, employment status, number of children, number of life time sexual partners, and the level of education were asked. The participants were mainly motivated to take care of personal health, and to contribute to medical science. childbirth preferences. 13 A little more than 1000 women were consented to participate, and 344 of them met the eligibility criteria for the study. Fenner et al. 14 used Facebook to advertise a health survey study for women aged 16-25 years. A total of 551 young women responded to the advertisement, 426 agreed to participate, and 278 eventually completed the survey. Zaid et al. 15 attempted to recruit a more restrictive subject population (i.e. patients with neuroendocrine tumors of the cervix to conduct a cross-sectional epidemiologic and quality of life survey) through Facebook. The support group of patients with this tumor was identified on Facebook, and the group members were asked to participate in the survey. A total of 57 women responded and completed the survey. Therefore, Facebook appears to be an effective tool to recruit participants into survey-based studies.
Social networking sites have also been utilized to enroll specific groups of participants into interventional studies. [16] [17] [18] [19] [20] [21] Devising methods to reach populations such as immigrants with language and cultural barriers for tobacco and alcohol use screening 16 and HIV-negative men who have unprotected anal intercourse with men 19 have been reported. On a similar note, Young et al. 21 reported successfully using social media to recruit peer leaders for HIV prevention and general health interventions. Furthermore, this group demonstrated that delivering information about HIV and general health through Facebook groups by peer leaders was successful in increasing home-based HIV testing among at-risk populations. 20 Martinez et al. 18 have reported successfully developing a social media recruitment protocol which resulted in being able to meet their goal of recruiting 14 couples into an HIV interventional adaptation study for Latino gay couples in 1 month. Enhanced recruitment of young women aged 18-35 years into nutritional research studies through the use of social media has also been reported. 17 A few studies, including ours, have tried to use Facebook to promote retention. We created a Facebook private page to enhance communication among study participants, investigators, and staff. However, this approach was ineffective, with only two participants joining the group. In a study aiming to promote literacy and social development through a pre-school program for at-risk families in which subjects were expected to participate for several years, Facebook was used to locate and re-establish communication. 22 The investigators were able to find 19 subjects who would otherwise been ''lost to follow-up,'' resulting in improved retention. Therefore, Facebook maybe more useful in locating and communicating with subjects rather than in establishing rapport through exchanging postings.
Telemedicine is an innovative means of extending healthcare for hard-to-reach populations utilizing the latest technologies. To our knowledge, only one other study has reported enhanced recruitment into clinical trials through a telemedicine network. Switzer et al. 23 utilized a telestroke network to enhance recruitment into studies examining the utility of Factor Seven and minocycline for stroke outcomes. Of the 28 participants enrolled in these trials, 19 (68%) were referred from the telestroke network. However, the need of transporting the participants to a distant location to initiate the drugs was a hurdle. For our study, potential participants were only able to enroll if they had the time and the means to commute to the study site as well. The availability of travel stipend appears to have been helpful as 33% of subjects received it for having had to travel at least 50 miles each way. Nevertheless, the availability of the telecolposcopy network was a valuable asset in increasing the pool of participants. In short, our experience conducting this clinical trial has shown that a telemedicine network can enhance recruitment by enabling the investigators to reach potential subjects from wide geographical areas and that traditional means of engaging subjects through e-mails, texting, and phone calls were sufficient for good retention.
